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[Abstract] This paper presents the methods of grain refinement of A356 aluminum alloy and their
effects on mechanical properties. Different grain refinement methods such as thermomechanical
treatment, grain inoculation, rare earth element treatment, ultrasonic treatment, and powder
metallurgy were used to treat A356 aluminum alloy. The grain size was observed by SEM, and
mechanical properties were evaluated by tensile, impact, and hardness tests. The results showed
that all the grain refinement methods effectively refined the grain size of A356 aluminum alloy
and improved its mechanical properties. Among them, grain inoculation and rare earth element
treatment were the most effective, reducing the grain size of A356 aluminum alloy to tens of microns

while improving its tensile strength, hardness, and impact toughness. The findings of this study

provide a reference for improving the comprehensive performance of A356 aluminum alloy.
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